Synergism between wild-type Bacillus thuringiensis subsp. israelensis and B. sphaericus strains: a study based on isobolographic analysis and histopathology.
Prevention is the best resistance management strategy in integrated vector control programs. Combined use of insecticides of different classes that interact synergistically and show multi-site actions within the insect is recognized as a potential key strategy to be implemented even before the onset of resistance. The present study is aimed at harvesting the benefits of synergism between the wild-type Bacillus thuringiensis subsp. israelensis-H14 (Bti) and Bacillus sphaericus-2362 (Bs) strains by evaluating six different combinations of mixtures toxic to Aedes and Culex mosquito larvae. Isobolographic analysis was performed to distinguish the synergistic combinations of Bti and Bs, followed by determination of the degree of synergism through synergy and improvement factors. Furthermore, the speed of activity of Bs when combined with Bti is studied by histopathological investigations on the fate of midgut muscles of mosquito larvae upon exposure to individual wild-type strains as well as their mixtures.